Coincidence in dendritic clustering and synaptic targeting of homer proteins and NMDA receptor complex proteins NR2B and PSD95 during development of cultured hippocampal neurons.
Homer is a scaffold protein that binds glutamate receptor complexes and actin cytoskeleton in postsynapses. The present study analyzed developmental changes in subcellular localization of Homer proteins in cultured hippocampal neurons. All three Homer family proteins, Homer 1b/c, Cupidin/Homer 2, and Homer 3, not only form heteromeric coclusters, but also localize close to the NMDA receptor complex including the NR2B subunit and PSD95 throughout dendritic and synaptic differentiation. Synaptic clustering of Homer proteins is enhanced by simultaneous blockade of NMDA receptor and cAMP phosphodiesterase activities, as is clustering of NMDA receptors. Homer proteins colocalize with actin-cytoskeletal proteins F-actin and Drebrin partially during the middle stage and to a greater extent in the late stage, and with the GluR1 subunit of AMPA receptors only in the late stage. Clustering sites of Homer are not synaptic in early-middle stages, but become synaptic in the late stage, as deduced from synaptic targeting of Bassoon, Synaptophysin, and N-cadherin. Our results indicate a coincidence in dendritic clustering in addition to developmental and activity-regulated synaptic targeting between Homer and the NMDA receptor complex.